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Aim To evaluate the primary health care information sys-
tem from the general practitioner’s (GP) point of view.
Methods  Sixty-seven  Croatian  GPs  were  distributed  a 
questionnaire about characteristics of the GP’s office, over-
all impression of the application, handling of daily routine 
information, more sophisticated information needs, and 
data security, and rated their satisfaction with each com-
ponent from 1 to 5. We also compared two most frequent-
ly used applications – application with distantly installed 
software (DIS) and that with locally installed software (LIS, 
personal computer-based application).
Results GPs were most satisfied with the daily procedures 
and the reminder component of the health information 
system (rating 4.1). The overall impression ranked second 
(3.5) and flexibility of applications followed closely (3.4). 
The most questionable aspect of applications was data se-
curity (3.0). LIS system received better overall rate than DIS 
(4.2 vs 3.2).
Conclusion Applications received better ratings for daily 
routine use than for overall impression and ability to get 
specific information according the GPs’ needs. Poor rat-
ings on the capability of the application, complaints about 
unreliable links, and doubts about data security point to a 
need for more user-friendly interfaces, more information 
on the capability of the application, and a valid certificate 
of assessment for every application.
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The application of information and communication tech-
nology (ICT) to health care has changed the current medical 
practice. The most prominent aspect of ICT is the electronic 
health record (EHR). Some authors confirmed that the EHR 
indeed led to higher performance ratings on certain qual-
ity measures (1,2), whereas others were suspicious about it 
(3,4). The EHR systems offer better management of clinical 
data and improvement of management and prevention of 
chronic diseases (5). Both physicians and patients generally 
have a positive attitude toward the EHR (6). However, both 
are concerned about issues like privacy, physician-patient 
relationship, cost, time, and training needs. Only 10.2% of 
physicians in ambulatory care declared interest in using in-
formation technology in their daily practice (7).
Further potential applications of an ICT-based information 
system in general practice are electronic reminders and de-
cision support. Several studies show positive effects of elec-
tronic reminders: a recall system can result in higher immu-
nization rates against seasonal influenza of high-risk groups 
(8), computerized body mass index charts increase the likeli-
hood that physicians would diagnose obesity and refer pa-
tients to treatment (9), and decision support in electronic 
prescribing leads to more responsible prescribing (10-13). 
However, the use of electronic reminders does not seem to 
improve the quality of care in diabetes and coronary artery 
disease (14).
Implementation of ICT leads to decreased financial expens-
es (15,10). Negative implications of modern technology in-
clude increased duration of consultation, more stress for 
the physicians (16), and increased data entry at least at the 
beginning of ICT use (17). Computers in the examination 
room could affect the patient-centered practice, shorten 
the patient-physician interaction and interfere with it, par-
ticularly in the psychosocial and emotional aspects. Look-
ing at the screen is particularly disruptive and often leads 
to poor eye contact with the patient (18). Still, the most re-
cent studies have not found any negative influence of ICT 
on the physician-patient relationship, even with psychiatric 
patients (19,20). Finally, in spite of different attitudes toward 
an ICT-based health information system in clinical practice, 
EHR serves as a cohesive clinical basis and allows physicians 
to carry out research or analyze their professional activities 
more easily (1).
The general challenge for developers of ICT applications in 
health care is to make them suitable for health profession-
als’ information needs. Users’ satisfaction or dissatisfaction 
with ICT applications is one of the most important issues 
to be considered. There is a number of ICT applications in 
health care worldwide, and Croatia is not an exception. Pri-
mary Health Care Information System (PHCIS) was one of 
the first e-Government activities in Croatia. It started in 2002 
and was fully implemented in 2008. Designed to cover the 
primary health-care information needs, the PHCIS consists 
of the central EHR repository (the so-called first level), acces-
sible by locally installed applications in GP’s offices, and the 
second level for authorized users only (21-23). Development 
of the PHCIS was initiated by the Ministry of Health and So-
cial Welfare and the Croatian Health Insurance Institute. The 
tender was announced early in 2003 and its winner, an ICT 
enterprise, included public health experts and several GPs 
to serve as health professional consultants in the develop-
ment. This group primarily worked on the core system or the 
first level. The second level involved a number of smaller ICT 
companies working on the local information needs, ie, in-
formation needs of GPs in their daily work with the patients. 
The users of second level ICT applications were obliged to 
communicate with the first-level users – to send and receive 
data. There were eight available ICT applications (status on 
October 12, 2011) enabling the end-users (GPs and nurses) 
to enter patients’ data and use it in their daily work, as well as 
to create reports for administrative, professional, and other 
purposes. Any GP’s office could choose one of the certified 
ICT applications from the list on the PHCIS web site (http://
www.cezih.hr). Two basic approaches in the development 
of the second level ICT applications were distantly installed 
software (DIS) and locally installed software (LIS). DIS was 
web-based approach installed on distant servers connected 
to the first level of PHCIS, outside of the GP’s office, but the 
GP could access it by standard browser through the virtual 
private network. LIS was installed on computers in the GP’s 
office connected directly to the first level of PHCIS. Both ap-
plications were able to send some selected patients’ data to 
the first level of PHCIS.
The aim of this study was to analyze the second (local) level 
of PHCIS from the users (GPs’) point of view and the specific 
aims included the following: 1) to find out specific functions 
of ICT applications that were thought to be appropriate or 
problematic and 2) to compare two conceptually different 
approaches to the development of the local applications.
Methods
settings
We selected a purposeful sample of 67 GP’s offices in 
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Ivanić Grad). The GP office (with a physician and a nurse) 
was chosen as the study unit. The questionnaire was given 
to the physician. The questions were related to the PHCIS 
used in GP’s offices in Croatia.
The response rate was 64% (43 offices). Three ICT applica-
tions were reported but one of them only once, so the GP 
using it was excluded from further analysis. One of these 
applications was based on web technology (software in-
stalled on distant server and usable to GP’s office known 
as distantly installed software – DIS), and the other based 
on Windows technology installed locally on the personal 
computer in the GP’s office (locally installed software – 
LIS). It should be noted that GPs are not laymen in ICT and 
medical informatics – medical curriculum at the School of 
Medicine (University of Zagreb, as well as other Croatian 
universities) includes medical informatics topics based on 
the Recommendations of International Medical Informat-
ics Association on Education in Biomedical and Health In-
formatics (knowledge and skills for information technolo-
gy users) (24).
data collection and analysis
The questionnaire included five groups of questions that 
were used to gather the following data: 1) the number of 
patients registered in the GP’s office, number of patients 
seen daily, number of years that the GP worked in the of-
fice, and the extent of the ICT application use (questions 
1-5); 2) the GP’s general impression of the software regard-
ing issues such as simplicity of data input, clarity of data 
output, and appropriate display of patient history or other 
parts of the medical record (question 6); 3) appropriate-
ness of the ICT application for administrative procedures, 
reminders, and decision support relevant for daily work, 
like referrals, prescriptions, predefined reports, and drug 
information (questions 7-12); 4) the flexibility of the appli-
cation in the sense of its potential to produce more sophis-
ticated ad hoc data reports or data analysis, or to export 
data useful for quality assurance (question 13); 5) GP’s im-
pression of appropriateness of data protection (question 
14). For each question, GPs were asked to select a num-
ber that reflected his/her perceived agreement with the 
statement on a rating scale from 1 (strongly disagree) to 5 
(strongly agree). They were also allowed to add any com-
ment or suggestion (problems, drawbacks, or satisfaction) 
(web-extra material).
Data analysis included creating contingency tables and 
calculating medians and range for data describing 
each GP’s office, and averages for rates. Differences were 
tested by applying standard statistical tests (Fisher exact 
test, Kruskal-Wallis test). We used SAS software (SAS Insti-
tute Inc., Cary, NC, USA) and P-value was considered sig-
nificant at 0.05.
ResuLts
description of GP’s offices
The first group of questions was analyzed in order to show 
general characteristics of GP’s office. GP’s offices were di-
vided into two groups according to the type of applica-
tions they used (DIS and LIS). There were no significant 
differences between them in the number of years of GP’s 
work experience (χ2 = 1.525, P = 0.217), number of patients 
(χ2 = 0.699, P = 0.403), and number of patients (χ2 = 0.014, 
P = 0.906) (Table 1). The extent of the use of different ICT 
applications (Table 2) was nearly the same for each group 
(Fisher exact test, P = 0.612). Interestingly, 8 (19%) GPs used 
electronic and paper-based medical record in parallel.
General rating and comparing of applications
The highest rating in each approach was given to routine 
procedures (4.1), followed by overall impression (3.5) and 
flexibility of applications (3.4). The most problematic part 
of applications was data security (3.0) (Table 3). Taking into 
account all the rates for all the questions (total average 
rate), DIS application achieved a lower total average rate 
(3.2) than LIS (4.2). There were 20 (48%) participants using 
DIS application and 14 (33%) using LIS application who 
expressed a complete lack of confidence in data security 
(rates 1 and 2). However, 10 (24%) participants using DIS 
and 18 (43%) participants using LIS application considered 
the data completely safe (rates 4 and 5).
Qualitative comparisons – suggestions, comments, 
opinions
We received more comments on DIS than on LIS applica-
tion (8 and 5 comments, respectively). Comments on LIS 
were related to the problem of communication with the 
core of the system, security issues, and a proposal for up-
grading the system with new possibilities like e-prescrip-
tion, e-discharge letter, etc. Comments on DIS were mostly 
communication-related, like broken links with the core of 
PHCIS and slow communication (5 comments), too much 
clicking  to  get  information  (1  comment),  or  security  of 
data (2 comments). Prescribing and information on drugs 63 Andrijašević et al: Users’ satisfaction with GP information system
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(reminder on doses, indications, interactions, and similar) 
were classified as good (1 comment). Several GPs pointed 
to insufficient information for users of particular ICT appli-
cation (not clear manual, not clear interface, not enough 
information how to use the application).
discussion
The Croatian GPs gave their ICT applications good ratings 
for routine (administrative) information procedures (pre-
scriptions, drug information, etc) and less good for overall 
impression and flexibility in getting information. The great-
est concern reported was data security. Additionally, GPs 
reported problems with communication between the lo-
cal and central parts of PHCIS, as well as having insufficient 
education to fully incorporate PHCIS in their daily work. In 
spite of a number of articles on the Croatian primary health 
care information system published in internationally avail-
able journals (1,21-23,25-32) and in several other sources 
(proceedings and reports), this study is the first evalua-
tion of this system from the end-user point of view. Most 
previous studies pay attention to particular aspects of the 
health information system, like prevention and manage-
ment of chronic diseases (5,33), financial expenses (15,34), 
access time (17), patient point of view (6,35), effect of elec-
tronic reminders (36-39), and quality of care, duration of 
consultation, stress for physicians, and overall problem of 
using modern technology (16,18). Having in mind that any 
information system is only as good as the end-users rate 
it, we decided to start an evaluation based on user satis-
faction.
What is satisfactory and what are the challenges?
Our results showed that the skeleton of the information 
system  could  be  considered  satisfactory  (daily  routine 
medical procedures are covered by the system). However, 
flexibility of getting information and communication be-
tween GPs and information system in order to answer an 
ad hoc question, like “Why do I prescribe so many antibi-
otics?”, was recognized as insufficient. Moreover, GPs were 
not convinced in the security of patients’ data.
As we found the two applications mostly used in our sam-
ple, we decided to investigate if there were some differ-
ences in the GPs’ perception of their usefulness. There 
are conceptual differences between DIS and LIS, which 
may have influenced GPs’ rating of these two appli-
tAbLe 1. General characteristics of general practitioners (GP) included in the study (median and range)
information and 
communication technology
Years of GP’s work 
experience in the office P
number of patients 
registered P
number of patients 
per day P






Locally installed software 20 (3-39) 1900 (1300-2400) 50 (30-75)
Total 23 (3-39) 1855 (1300-2600) 50 (30-80)
tAbLe 2. extent of use of electronic health record (ehR) among general practitioners (GP)







ehR and paper-based 
health record in parallel‡
Distantly installed software   9 (43)   8 (38) 4 (19)
Locally installed software 11 (52)   6 (29) 4 (19)
Total 20 (48) 14 (33) 8 (19)
*GPs who circled the answer a) completely – “i do not use the paper form at all” (Question 5).
†GPs who circled the answer b) partially – some of data are recorded in electronic, some in paper records (Question 5).
‡GPs who circled the answer c) double-data records – the same data are recorded in both electronic and paper records (Question 5).











Distantly installed software (DIS) 3.1 3.6 2.9 2.8
Locally installed software (LIS) 4.0 4.5 4.0 3.2
P-value (difference between DIS and LIS), Kruskal-Wallis test 0.007 0.001 0.025 0.532
Total 3.5 4.1 3.4 3.0HEALTH CARE 64 Croat Med J. 2012;53:60-5
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cations. When these differences are taken into account, to-
gether with the rating for each component of the applica-
tion – this could serve as useful guide for companies that 
develop such applications. GPs’ rating of DIS application 
might have been influenced by their inability to use the 
application each time there is a problem with the inter-
net connection. As seen from their comments, friendly in-
terface and simple operability is crucial for the perception 
of application’s usefulness. Any issues dealing with security 
and/or reliable communication links could be solved only 
by certification of ICT products.
Limitations of the study were a relatively small sample size 
and use of only two applications out of the eight existing 
at the time of the publication. Deployment of an ICT-based 
PHCIS leads to changes in GPs’ daily work and demands 
more ICT knowledge and skills. Users should be educated 
about changes to the system and ways to manage such 
changes. Finally, it is desirable that educated GPs are in-
volved in PHCIS development from the very beginning.
Funding None.
ethical approval Not required.
declaration of authorship LA participated in acquisition of data, analysis 
and interpretation of data, drafted the manuscript and revised it critically 
for important intellectual content, and gave the final approval of the version 
to be submitted. PA participated in acquisition of data, drafted the article 
and revised it critically for important intellectual content, and gave final ap-
proval of the version to be submitted. JK participated in the conception and 
design of the study, and gave final approval of the version to be submitted.
competing interests LA is the manuscript editor of the Croatian Medical 
Journal. To ensure that any possible conflict of interest relevant to the jour-
nal has been addressed, this article was reviewed according to best practice 
guidelines of international editorial organizations. All other authors have 
completed the Unified Competing Interest form at www.icmje.org/coi_dis-
closure.pdf (available on request from the corresponding author) and de-
clare: no support from any organization for the submitted work; no financial 
relationships with any organizations that might have an interest in the sub-
mitted work in the previous 3 years; no other relationships or activities that 
could appear to have influenced the submitted work.
References
1  Katic M, soldo d, ozvacic Z, blazekovic-Milakovic s, Vrcic-Keglevic 
M, bergman-Markovic b, et al. information systems and the 
electronic health record in primary health care. inform Prim care. 
2007;15:187-92. Medline:18005568
2  Poon eG, Wright A, simon sR, Jenter cA, Kaushal R, Volk LA, 
et al. Relationship between use of electronic health record 
features and health care quality: results of a statewide survey. 
Med care. 2010;48:203-9. Medline:20125047 doi:10.1097/
MLR.0b013e3181c16203
3  Zhou L, soran cs, Jenter cA, Volk LA, orav eJ, bates dW, et al. the 
relationship between electronic health record use and quality 
of care over time. J Am Med inform Assoc. 2009;16:457-64. 
Medline:19390094 doi:10.1197/jamia.M3128
4  crosson Jc, ohman-strickland PA, hahn KA, dicicco-bloom b, 
shaw e, orzano AJ, et al. electronic medical records and diabetes 
quality of care: results from a sample of family medicine practices. 
Ann Fam Med. 2007;5:209-15. Medline:17548848 doi:10.1370/
afm.696
5  crosson Jc, stroebel c, scott JG, stello b, crabtree bF. 
implementing an electronic medical record in a family medicine 
practice: communication, decision making, and conflict. Ann Fam 
Med. 2005;3:307-11. Medline:16046562 doi:10.1370/afm.326
6  Mitchell e, sullivan F. A descriptive feast but an evaluative famine: 
systematic review of published articles on primary care computing 
during 1980-97. bMJ. 2001;322:279-82. Medline:11157532 
doi:10.1136/bmj.322.7281.279
7  Rosemann t, Marty F, bhend h, Wagner J, brunner L, Zoller M. 
utilisation of information technologies in ambulatory care in 
switzerland. swiss Med Wkly. 2010;140:w13088. Medline:20853193
8  Wortberg s, Walter d. Recallsystems in primary care practices to 
increase vaccination rates against seasonal influenza. [in German]. 
dtsch Med Wochenschr. 2010;135:1113-7. Medline:20455199 
doi:10.1055/s-0030-1247867
9  schriefer sP, Landis se, turbow dJ, Patch sc. effect of a 
computerized body mass index prompt on diagnosis 
and treatment of adult obesity. Fam Med. 2009;41:502-7. 
Medline:19582636
10  stenner sP, chen Q, Johnson Kb. impact of generic substitution 
decision support on electronic prescribing behavior. J Am Med 
inform Assoc. 2010;17:681-8. Medline:20962131 doi:10.1136/
jamia.2009.002568
11  Gandhi tK, Weingart sn, seger Ac, borus J, burdick e, Poon eG, et 
al. outpatient prescribing errors and the impact of computerized 
prescribing. J Gen intern Med. 2005;20:837-41. Medline:16117752 
doi:10.1111/j.1525-1497.2005.0194.x
12  Feldstein Ac, smith dh, Perrin n, Yang X, simon sR, Krall M, et 
al. Reducing warfarin medication interactions: an interrupted 
time series evaluation. Arch intern Med. 2006;166:1009-15. 
Medline:16682575 doi:10.1001/archinte.166.9.1009
13  tamblyn R, huang A, Perreault R, Jacques A, Roy d, hanley J, et 
al. the medical office of the 21st century (MoXXi): effectiveness 
of computerized decision-making support in reducing 
inappropriate prescribing in primary care. cMAJ. 2003;169:549-56. 
Medline:12975221
14  sequist td, Gandhi tK, Karson As, Fiskio JM, bugbee d, sperling M, 
et al. A randomized trial of electronic clinical reminders to improve 
quality of care for diabetes and coronary artery disease. J Am Med 
inform Assoc. 2005;12:431-7. Medline:15802479 doi:10.1197/jamia.
M1788
15  Pifer eA, smith s, Keever GW. eMR to the rescue. An ambulatory 
care pilot project shows that data sharing equals cost shaving. 65 Andrijašević et al: Users’ satisfaction with GP information system
www.cmj.hr
healthc inform. 2001;18:111-4. Medline:11225061
16  brownbridge G, evans A, Wall t. effect of computer use in the 
consultation on the delivery of care. bMJ. 1985;291:639-42. clin Res 
ed. Medline:3928063 doi:10.1136/bmj.291.6496.639
17  Keshavjee K, troyan s, holbrook AM, VanderMolen d. coMPLete 
investigators. Measuring the success of electronic medical record 
implementation using electronic and survey data. Proc AMiA 
symp. 2001;309-13. Medline:11825201
18  Margalit Rs, Roter d, dunevant MA, Larson s, Reis s. electronic 
medical record use and physician-patient communication: an 
observational study of israeli primary care encounters. Patient 
educ couns. 2006;61:134-41. Medline:16533682 doi:10.1016/j.
pec.2005.03.004
19  Pearce c, dwan K, Arnold M, Phillips c. Analysing the doctor-
patient-computer relationship: the use of video data. inform Prim 
care. 2006;14:221-6. Medline:17504573
20  stewart RF, Kroth PJ, schuyler M, bailey R. do electronic health 
records affect the patient-psychiatrist relationship? A before & 
after study of psychiatric outpatients. bMc Psychiatry. 2010;10:3. 
Medline:20064210 doi:10.1186/1471-244X-10-3
21  Koncar M, Gvozdanovic d. Primary healthcare information 
system–the cornerstone for the next generation healthcare 
sector in Republic of croatia. int J Med inform. 2006;75:306-14. 
Medline:16213189 doi:10.1016/j.ijmedinf.2005.08.007
22  blazona b, Koncar M. hL7 and dicoM based integration of 
radiology departments with healthcare enterprise information 
systems. int J Med inform. 2007;76 suppl 3:s425-32. 
Medline:17604684 doi:10.1016/j.ijmedinf.2007.05.001
23  Gvozdanovic d, Koncar M, Kojundzic V, Jezidzic h. national 
healthcare information system in croatian primary care: the 
foundation for improvement of quality and efficiency in patient 
care. inform Prim care. 2007;15:181-5. Medline:18005567
24  Kern J. health and medical informatics in croatia. health info 
Libr J. 2008;25:302-8. Medline:19076677 doi:10.1111/j.1471-
1842.2008.00824.x
25  Koncar M. implementing the hL7v3 standard in croatian primary 
healthcare domain. stud health technol inform. 2004;105:325-36. 
Medline:15718621
26  stevanovic R, Pristas i, ivicevic uhernik A, stanic A. development 
and deployment of a health information system in transitional 
countries (croatian experience). stud health technol inform. 
2005;114:82-7. Medline:15923763
27  stevanovic R, stanic A, Varga s. information system in primary 
health care [in croatian]. Acta Med croatica. 2005;59:209-12. 
Medline:16095193
28  stevanovic R, tiljak h, stanic A, Varga s, not t, Jovanovic A. 
icPc-2 – international classification of primary health care and 
its application in croatian health care. [in croatian]. Acta Med 
croatica. 2005;59:267-71. Medline:16095202
29  stevanovic R, Kojundzic V, Galijasevic G. Primary healthcare 
information system – development and deployment issues. stud 
health technol inform. 2007;127:43-57. Medline:17901598
30  Varga s, stevanovic R, Mauher M. Founding and development of 
the croatian health information system [Article in croatian]. Acta 
Med croatica. 2005;59:191-9. Medline:16095191
31  de Lusignan s, Katic M. uK and croatia: family practice, its medical 
records and computerisation in the context of an enlarged europe. 
inform Prim care. 2007;15:169-73. Medline:18005565
32  bergman-Markovic b, Katic M, Kern J. computerisation of general 
practice in the Republic of croatia: experience gained in general 
practice use. inform Prim care. 2007;15:175-9. Medline:18005566
33  Litzelman dK, dittus Rs, Miller Me, tierney WM. Requiring 
physicians to respond to computerized reminders improves their 
compliance with preventive care protocols. J Gen intern Med. 
1993;8:311-7. Medline:8320575 doi:10.1007/bF02600144
34  schlager dd. A comprehensive patient care system for the family 
practice. J Med syst. 1983;7:137-45. Medline:6875416 doi:10.1007/
bF00995120
35  Rubenstein LV, Mccoy JM, cope dW, barrett PA, hirsch sh, Messer 
Ks, et al. improving patient quality of life with feedback to 
physicians about functional status. J Gen intern Med. 1995;10:607-
14. Medline:8583263 doi:10.1007/bF02602744
36  Austin sM, balas eA, Mitchell JA, ewigman bG. effect of physician 
reminders on preventive care: meta-analysis of randomized 
clinical trials. Proc Annu symp comput Appl Med care. 1994;121-4. 
Medline:7949904
37  barnett Go, Winickoff Rn, Morgan MM, Zielstorff Rd. A computer-
based monitoring system for follow-up of elevated blood pressure. 
Med care. 1983;21:400-9. Medline:6341724 doi:10.1097/00005650-
198304000-00003
38  Morgan MM, Goodson J, barnett Go. Long-term changes in 
compliance with clinical guidelines through computer-based 
reminders. Proc AMiA symp. 1998;493-7. Medline:9929268
39  Mantas J, Ammenwerth e, demiris G, hasman A, haux R, hersh W, 
et al. Recommendations of the international Medical informatics 
Association (iMiA) on education in biomedical and health 
informatics. First Revision. Methods inf Med. 2010;49:105-20. 
Medline:20054502 doi:10.3414/Me5119